ABSTRACT: Even before the enactment of the new university regulatory framework defined in Europe by the "Bologna process", the University of Cadiz "UCA" (South-Spain) carried out pilot experiences to develop the accomplishment of final reports of several university degrees or/and masters. One of the first conclusions to be drawn from these first written reports was the significant arbitrariness and the disparities that defined the contents and methodology of the new courses called End Degree or/and Master Project (EDMP) included in the modules so appointed. In order to unify criteria and implement these experiences, it was then necessary to design a catalogue of training and tutored activities, to be used as a basis to assess the EDMP´s contents. Once the catalogue was designed, one subject was selected for its implementation. Finally, a rubric document was also applied to analyze the reliability of the evaluation and selection criteria, which was based on aspects such as the public presentation of works or performing a technical research. Results revealed that the original assessment criteria proposed may not be the most appropriate.
INTRODUCTION
The entry into force of the new legal framework to regulate university studies in Spain through the Bologna process has implied redefining the current configuration of different degrees (Rezaev, 2010) (Sakarya & Kahraman, 2011) . Degrees are generally structured in five modules that must contain new materials to complete a total of 240 credits in four years. During the final year of the degree, a module identified as End-of-Degree Project (EDP) has been defined; this could be decomposed into basic materials to complete a range of between 6 and 30 credits. Such materials or subjects represent the suitable candidates for the development of various activities and resources in order to provide contents and methods. Subjects are taken at the final stage of the study plan and should be aimed at assessing the skills associated with the degree (Salán, Martinez-Martinez, Portet, & Torra, 2012) .
Motivated by the lack of references and previous standards, each study plan has tried to guide the content of this module and its materials in order to suit their own profile depending on whether they are mainly scientific, humanistic or technological. This practice has led to a number of discrepancies when preparing the degrees' reports, especially in regard to this type of materials. To illustrate this scenario, a comparison between the contents of some of the FRs has been performed with respect to some of the degree courses offered by the UCA, which is summarized in Table 1 . -Five ways to name the WeD module -Four different credit assignations to the subject -Four ways to define the registration requirements.
-Seven different ways to fill the contents of the subjects to be taught in the modules.
-Two ways of referring to the matter within the Module: Work or Final Year Project.
On the other hand, matching aspects can be also found, such as the evaluation systems and the results of the skills assessed in the subject. In fact, most of the samples analyzed converged in these aspects, which are oriented towards the preparation and defense of a report or project that integrates the knowledge acquired during the development of the degree. Therefore, this course must be taught during the last term of the degree. Similarly, only two of the samples, the degrees corresponding to Linguistics and Arabic and Islamic studies, have included training or activities directed academically to their respective contents in order to cover the assigned credits.
The baseline scenario thus described, raises some uncertainties about the adequacy of suggesting contents mainly based on writing, presenting and defending an exercise, report or project carried out by the students (Lucas Yagüe et al., 2008) . Such an activity is highly demanding for students who, on the other hand, haven´t been properly prepared to conduct.
The approach presented here is intended to serve as a starting point for the development of such work, which, in the absence of standard contents aimed at assessing the skills acquired through this module, proposes the alternative implementation of a "Catalogue or Portfolio of Tutored and Evaluable Activities "as a framework for a more objective evaluation (Gaubatz & Centra, 2000) . Moreover, in section 3, we propose a rubric assessment that has been performed over the activities listed in the catalogue for a period of 3 academic years and by 180 undergraduate or master students. This type of assessments has been previously used by different authors (Dunbar, Brooks, & Kubicka-Miller, 2006) , (Delgado & Fonseca-Mora, 2010) . We have also conducted a reliability analysis of the main proposed evaluation criteria to assess the effectiveness of the final works, which is based on the submission of a technical report to a panel of teachers with responsibility in the area. The report is also forwarded to their fellows and any other expert who wishes to participate in the evaluation process. A reliability analysis was performed using the Cronbach´s alpha statistical (Umphress, Lambert, Smart, Barlow, & Clouse, 1997) , (Iacobucci & Duhachek, 2003) that determines whether the evaluation criteria for the final presentation of the project works are appropriate or whether they can be excluded owing to their poor overall contribution. This approach implies a reliable evaluation criterion by taking into account the evolution of this dynamic system. The multilevel assessment system used here poses a different polyhedral perspective, in which several evaluating agents use identical evaluation criteria in a similar manner to others applied previously (Apodaca & Grad, 2005) , (Nasser & Hagtvet, 2006) .
TEACHING METHODOLOGY.
The teaching methodology proposed is aimed at the students to acquire the skills and strategies previously taught during the course through the achievement of activities that are preestablished in an initial evaluation rubric (Manlove, Lazonder, & Jong, 2009) , (Mulder, Lazonder, & de Jong, 2011) . During the process, theoretical basis of the content of the course are not weighted, as in past occasions. In contrast, specific stimuli proposed by tutored activities are used, which encourage the students to discover by themselves the most complex concepts related to their core labor (Soares, Sepúlveda, Monteiro, Lima, & Dinis-Carvalho, 2013) . During the development of the course, the students will plan a period of information searching during which they start generating their own documentation and knowledge while discarding useless data (Yeh, Yeh, & Chen, 2012) . This methodological proposal provides a counterpoint to methods based on the intensive use of the memory as the only learning tool. Teaching systems do not provide normally the most appropriate tools to meet the demands and requirements imposed by the Bologna Process, which states that this type of final courses should include an interaction between cross subjects areas in order to assess the skills acquired for each student during the whole training process (Van Der Merwe, 2002) ; (Huemann, Keegan, & Turner, 2007) .
The use of a " Catalogue or Portfolio of Tutored and Evaluable Activities" as the basis for the development of content and methods, is similar to the proposed project-based learning (Krajcik, J.S. & Blumenfeld, 2006) . The development of the catalogue with students implies, among others, the application of individual or group activities, the attendance to intensive seminars or additional technical contents, the writing of critical reports, visits to industries or commercial establishments or the management of technical documentation and regulations. Additionally, the method is based on a stimulus-based learning, which is conceived and organized to induce a "sharing in order to grow" mentality, as well as a sense of responsibility and autonomy (Yeh, Huang, & Yeh, 2011) , (Yeh, 2012) . During the process of the implementation of the catalogue and in order to monitor the accomplishment of activities, faculties from different disciplines of the university and external experts participate under the role of a tutor. Also, certain milestones to be met by the students are established, which will determine the final score of the course (D. Chen, Li, & Wang, 2014) . The assessment system previously proposed to students is also considered as a tool for collaborative learning (Gómez-Ruiz, Rodríguez-Gómez, & Ibarra-Sáiz, 2013).
The setting for conducting this experience was established during the last year of one of the degrees that is currently extinct within the Bachelor of Environmental Sciences. An existing course taught during the final year of the current study plan, the so-called "Organization and Project Management" was taken and restructured as a simulation of the future course called Final Project. The course consisted of 9 credits (90 hours) and was taught during the second semester of the fifth year of the degree.
Through this simulation, it was possible to develop a pilot framework able to check the methodology of the agents involved in the changes to be set up in the future degree. In this scenario of academic experimentation, we avoided the use of the classical evaluation methods for the "End of Degree Projects" (EDP) (Ragusa & Lee, 2012) , which have slightly varied in recent years (Bredin & Söderlund, 2013) . These deficiencies have been observed when students have been required to perform a public defense of a work, due largely to previous educational aspects, and despite having a considerable curricular load assigned.
One of the group activities that can be highlighted because of its good results is the technical visits to sites where students become familiar with the work systems necessary for shaping their projects, as a multilevel resource that is beneficial for a collaborative evaluation system (Başbay & Ateş, 2009) , (Frances Lawrenz, Thao, & Johnson, 2012) . This is far from the typical activity in which, without establishing a prior context or introductory premises, students are exclusively shown the inside of factory or plant and its major elements of production for a short time (Siu, 2007) , (Markom et al., 2011) . In contrast to this idea, the activity focuses on the formal approach to an environment where students discover, beforehand, the importance of attending the business in order to understand the debates and discussions that took place in the classroom. This visit serves as a center point to start their own critical report within a group where each student has to take a differentiated role, guided by the tutor, based on collaborative techniques. The work to be developed by students must be focused on one of the industries visited but applying different boundary conditions than those found in the site (Brennan, 2006) .
The experience had a total of 15 groups or teams for each of the three academic years analysed. Every group was made up of four or five students. In the internal organization of each group, within the framework of the visits, the students were required to share, among themselves, the attendance to the appointments between the group members. Each group member was required to attend a minimum of two of the four scheduled visits each year. Students who attended more than the required amount of appointments were rewarded accordingly. Each group must be responsible for the attendance of their members to all the visits, as once completed they had to detail their experiences in the form of a series of case studies as a group activity in class. There was one case study for each visit. Visits were planned from the perspective of a taught and evaluated group activity. The necessity for autonomy in the internal organization of the groups involved students working together in a cooperative manner based on collaborative techniques that enabled each of the activities to be brought to a full conclusion (Deiglmayr & Spada, 2011) , (Kirschner, 2001) . The public presentation of the case studies was mandatory and was undertaken in a specific classroom suitable for this type of group activity (Schmeck, Geisler-Brenstein, & Cercy, 1991) .
Visits were always carried out with the guidance of external advisors (F. Lawrenz, 2003) . These tutors could belong to public institutions with knowledge in the area of the case studies or to the institutions visited by the students (Salleh & Omar, 2013) , (Jamaluddin et al., 2013) , (Crawford, French, & Lloyd-Walker, 2013) . The evaluating committee was composed by teachers who worked on a rotary basis. In total, there were 10 committee members during the three years, shared between university teachers, businesses experts associated with the activities, or external advisors to the university. The staff that formed part of the committee belonged to the following professional profiles:
Golf courses 2.
Hotel complexes 3.
Water purification plants 4. Quarry construction 5.
Wind farms 6.
Polo fields 7.
Municipal, provincial and regional administration
The organization of the visits was carried out according to the following dynamic:
The university teachers were in charge of introducing the topic of the visit and the external advisors in collaboration with the universities guided and oversaw the visit "in situ". The external advisor assumed then a double role: on one hand, they provided guidance during the visit and on the other hand they were part of the committee that evaluated the learning of the content in accordance with the pre-established rubric.
The effectiveness of this activity was guaranteed by the establishment of a teaching-learning model that is based on three phases: a pre-visit, the visit itself and a post-visit. The pre-visit stage refers to the in class sessions in which students are prepared for the visit. Here the most relevant points to take into consideration during the visit are coordinated. During the "visit" phase students need to apply the aspects discussed during the previous phase. In the "post-visit" phase, which is carried out in the classroom, the experience and concepts covered and learnt during the visit are applied to generate a case study under different conditions than those observed during the visit. This strategy creates a macro-activity that serves as a core aspect for the technical reports that the students will have to defend in front of a committee and under specific evaluation criteria.
Another evaluated activity was the attendance to formative seminars which covered crosscurricular themes complementary to the knowledge acquired during the course and which were necessary for completing the catalogue. The seminars, during the three years of experimentation, covered the possible necessities of students with regard to aspects such as the design of web pages for the presentation of work, the use of computer applications and calculating tools, graphic design and the economic evaluation of projects. The formative seminars were geared towards providing a means of improving the quality and clarity of the final oral presentations.
In addition to the previously mentioned tasks, another series of evaluable activities was developed. As an example, the progress tests can be considered, which has an individual nature and has had a significant positive feedback on the final qualification scale of this subject (Chi, Siler, Jeong, Yamauchi, & Hausmann, 2001 ). Thus, all students must be subjected to one or various exercises in which theoretical-practical concepts learnt during the performance of the activities are assessed. With this methodology, a comparative group-individual learning model is established that influences the detailing and defense of the final report and, as a result, the final qualification achieved.
This final activity is closely related to the preliminary preparation of the project presentation and led to a hypothesized improvement in the result of the final presentation. This took the form of the inclusion of an additional phase similar to a preliminary presentation. This strategy contributed to correct errors made during the first steps of the generation of the technical report. The activity was evaluated by assigned tutors and was useful for consolidating concepts and outlining with more clarity the trajectory of the final report (Soares et al., 2013) , (Jamaluddin et al., 2013) . This important intermediate phase was included in response to student's requests collected during previous initiatives in which suggestions regarding the improving of formation and contents were asked. The students requested that the evaluation of the final project was not based on the results achieved in the single day when their reports were defended, which also had a heavy weighting in the final mark. For this reason, presentation of reports was divided into two parts. The first was called "Preliminary Report Presentation" and was carried out as a defense of the report to the tutor and the other groups involved. The second part called "Final Presentation of Results" was more definitive. Both parts have an assigned weighting based on rubrics, with the higher weighting corresponding to the Final Presentation. An incremental improvement in the grades achieved annually was found.
The most noteworthy innovatory factor during this period is the system of multi-level evaluation based on rubric documents. This system involves every participant agent in the process of student evaluation, including self-evaluation and peer evaluation tests (Harris & Brown, 2013) . Via the combination of sub-evaluations to make up the final assessment a higher objectivity and robustness in the process is sort. These areas are discussed in the following sections. The key factors of success are found in (amongst others) aspects such as class participation, quality of the presented work, attitude and aptitude of the students and final evaluated qualifications (Brahimi, Dweiri, Al-Syouf, & Khan, 2013) .
SYSTEM OF EVALUATION AND ANALYSIS OF FEASIBILITY
Teaching innovation is not only focused on studying and redesigning specific methodologies such as those previously described. It also concerns their analysis and evaluation of their impact over the students. The indicators that have been put into place in this report have been incredibly varied. Firstly, the methods of collaborative/cooperational learning have been evaluated (Deiglmayr & Spada, 2011) . In general, they are considered by the authors to be a teaching methodology based on the belief that learning increases when the students develop cooperative skills for learning, problem solving and carrying out meaningful activities (Mulder, Lazonder, & de Jong, 2014) , (Patricia L. Linn,Adam Howard, 2004) .
In order to conduct the evaluation, a Rubric of Evaluation (RE) was designed, which allows to conduct a feasibility study of the evaluation criteria that are used as a scale in the grading of the presentation of final projects (Hoyt, 2000) . This RE contains a set of evaluation criteria that influences the skill areas presented to the students. The objective of this document is to propose a standard of evaluation applicable to future degree projects, not only for bachelors but also for masters. With this aim in mind, various levels of evaluation have been perform (Dochy, 2001) , (Dochy, 2006) . Evaluation University Professor -Student "UP-S", (Lucas Yagüe et al., 2008) Evaluation External Expert -Student "EE-S", (Frances Lawrenz et al., 2012) Peer Evaluation -Student-Student "S-S", (Patri, 2002) , (Harris & Brown, 2013) Self-Assessment-"SA", (Brown, 2005) , (Khonbi & Sadeghi, 2013) , (Barrett, 2007) The multilevel evaluation system generates a probability table composed by all the results achieved during the study period. The grades were obtained over the same set of evaluation criteria, which once organized, were statistically analyzed. The analysis of the results obtained from the data processing reveals whether the evaluation criteria are robust enough to allow their maintenance, whether they are essential or they may be replaced instead.
For the design of the feasibility study, data of 180 students (N=180) who took the pilot course were processed. The analysis was applied to the results of the combination of five evaluation variables collected in the rubric. These variables corresponded to five strategic learning scales (4,5) with a score range from 0 to 10.
The five initial evaluation variables and their weighting were as follows:
Committed Errors (10%) Defense of questions requested by the committee (20%) Submitted documentation (40%) Speech skills (10%) Clarity and quality of the presentation (20%)
The final grade will be the result of applying a 45% weight to the defense (in accordance with the variables listed previously), with the remaining 55% coming from the score obtained in other activities conducted during the course, which were described above. Finally, these variables were compared at each evaluation level: UP-S, EE-S, S-S, SA.
The feasibility of the instrument was calculated based on the statistic named "Cronbach's alpha" and a threshold of a=0,7 according to (Hernández-Ramos, Martínez-Abad, García Peñalvo, Esperanza Herrera García, & Rodríguez-Conde, 2014), (T.-Y. Chen, Chang, & Yeh, 2004) , and using the statistics package SPSS Statistics V.21 (IBM, 2012).
The "Cronbach's alpha" coefficient is a measurement of internal consistency, based on the average correlations amongst variables (Cortina, 1993) , (Peterson, 1994) , (Hogan, 2004) . One of the advantages of this statistical is that it allows to evaluate how much the feasibility of the test would improve (or worsen) if a specific variable were excluded. Other feasibility methods could be also applied, such as the KR-20 coefficient by Kuder-Richardson, or the division by halves (Leonard S. Feldt, 1969) , (Adalberto Campo-Arias y Heidi C. Oviedo, 2008). However, the advantage of the coefficient lies in its simplicity, as the measurement is applied and the coefficient is calculated. The application of the coefficient therefore requires one simple administration of the measuring instrument and values between 0 and 1 are obtained.
RESULTS
According to the described procedure, a table composed by the aggregated marks obtained by students enrolled in the target course and coming from the results of implementing the evaluation rubric activity during the defense of the Master GIA is used. Data are processed and the following results for the different levels of evaluation were obtained: As shown in Table 2 , 180 students out of the initial 212 could be considered as valid cases, once filtered by the statistical tool. This indicated a value very close to 85% efficiency during the process of data collection and preparation. Table 3 shows the average and standard deviations of the variables used whereas Table 4 summarizes the final alpha value, which in this case is 0.635 <0.7. This value indicates a low internal consistency of the evaluation criteria used (DeVellis, 2005) . Due to the low feasibility, one of the criteria can be discarded (Vallejo, 2006) . Moreover, Table 3 shows the similarity of the alpha coefficient for standardized elements, namely, the statistic calculated from correlations. This similarity between the values denotes the accuracy of the comparison between the variances of the elements.
LEVEL UP-S:
In order to select the variable which, once removed, could enhance the value of the alpha coefficient, calculations indicated in Table 5 were performed. Indeed, if the variable DEFENCE is ignored, the minimum value in the reliability criterion is reached. Following this recommendation, such variable is removed and data reprocessed accordingly. For this new analysis, data were filtered without considering the marks obtained in the variable "Defence" and the result reaches 184 possible cases, which reveals a further increase in the efficiency of the filtering process (Table 6 ). Under these new conditions, the analysis provides a value of alpha coefficient equal to 0.707, as shown in Table 7 . Once the minimum objective is achieved, an improvement of the alpha coefficient can be proposed. Table 8 summarizes the results of reliability analysis without the variable "Defence". Furthermore, the alpha coefficient considerably improves and reaches the value of 0.806 if the variable "ERROR" is also removed. Therefore, for an assessment based on the level UP-S, the three variables mostly contributing to the reliability of the evaluation process are:
• documentation provided • speech and attitude, • Clarity and quality of the exposition.
To complete the evaluation process, it is necessary to extend the reliability analysis to the other three levels of evaluation. As shown in Table 9 , 193 students out of the initial 212 could be considered as valid cases, once filtered by the statistical tool. This indicates a 92% efficiency in the process of data collection and preparation. The alpha value for this level is presented in Table 10 . The coefficient shows a value higher than 0.77 and, according to Table 11 , if the variables EXPOSURE and ERRORS are subsequently ignored the reliability analysis increases. This result represents the lowest significance that this variable provides for the evaluation process and is coherent with the level of previous evaluation (UP-S) with respect to the unreliability of the variable "ERROR". As indicated in Table 12 , 179 students out of the initial 212 could be considered as valid cases, once filtered by the statistical tool. This indicates an 85% efficiency in the process of data collection and preparation. The alpha value for this level is shown in Table 13 . This coefficient reaches a value lower than 0.7, which invalidates the proposed evaluation criteria. Elimination of the variable DEFENCE is then suggested in order to reach the reliability threshold (Table 14) . This finding highlights the limited contribution that this variable provides to the evaluation process in the level S-S, certainly a contribution hard to be evaluated and shows discrepancy with respect to the levels previously analyzed. As summarized in Table 15 , 178 students out of the initial 212 could be used as valid cases, once filtered by the statistical tool. This indicates an 84% efficiency in the process of data collection and preparation. Finally, the value of the alpha coefficient for the level of self-assessment is shown in Table 16 . The reliability study of the criteria analyzed results in a coefficient value below the 0.7 ratio and, according to Table 17 , elimination of some of the variables does not improve the analysis. This result reveals a poor reliability of the evaluation criteria proposed within the level of student self-assessment. This result does not coincide with other levels analyzed where this selfassessment level is often not very reliable (Khonbi & Sadeghi, 2013) , (Harris & Brown, 2013) and agrees with previous studies that indicate the limited capacity for students to assess themselves. This feature must be certainly a key factor to take into account in future studies on rubrics.
LEVEL EE-S:

LEVEL S-S:
LEVEL SA:
CONCLUSIONS
1. The application of a Catalogue or portfolio of tutored and Evaluable activities can be considered as a good alternative to the development of the teaching of certain aspects related to Final Degree or Masters projects, as the pilot approach obtained with the course "Organization and Project Management" has revealed the goodness of such methodology.
2. Skills promoted by this set of activities can be very useful to students who face the future EDP since, in many cases; they will serve as test -training actions.
3. The case studies have been particularly useful for addressing theoretical assumptions in a real scenario that is modified to be relevant for students. They have also led to decrease the distance often encountered between the theory and practice. The implementation of each study case has become a specialty of the degree itself.
4. The application of different learning resources, such as group tutoring, the library as a meeting place for sharing, enforcement of speech in defence of the work performed, monitoring of group and individual evolution and reinforcement some aspects seminars have resulted in a catalogue of tutored and evaluable activities, which is robust, balanced, motivating and effective for achieving the competencies and skills that have been raised since the beginning.
5. The rubric document raised here with a multi-level assessment presents reliability, expressed by the Cronbach's alpha statistic, which is based broadly on three variables: documentation submitted, speech skills and expository clarity and quality. Indeed, the assessment levels UP-S and EE-S revealed a poor contribution of the variables "DEFENCE" and "ERRORS". In the assessment level S-S, an adequate reliability is also reached by ignoring the variable "DEFENCE". This is not the case of the assessment level SA, which shows the lowest reliability analysis, in agreement with previous studies.
